
�

%ULGJH�5RXWHU%ULGJH�5RXWHU

,QWHUQHWZRUNLQJ�,QWHUQHWZRUNLQJ�3URWRFROV3URWRFROV

7KHUH�DUH�D�QXPEHU�RI�DGGLWLRQDO�SURWRFROV�ZKLFK�DUH�JHQHUDOO\�XVHG�IRU
EULGJH�URXWHU�LQWHUQHWZRUNLQJ��7KHVH�SURWRFROV�DUH�ORFDWHG�LQ�WKH�'DWD�/LQN
/D\HU��DQG�PD\�FDUU\�HQFDSVXODWHG�SURWRFROV�LQ�KLJKHU�OD\HUV��H�J���,3��,3;�
(WKHUQHW�DQG�7RNHQ�5LQJ�

7KH�IROORZLQJ�EULGJH�URXWHU�SURWRFROV�DUH�GHVFULEHG�LQ�WKLV�ERRN�

• &LVFR�5RXWHU�

• &LVFR�65%�

• &LVFR�,6/�

• &LVFR�'5L3�

• &'3��&LVFR�'LVFRYHU\�3URWRFRO�

• ',6/��'\QDPLF�,QWHU�6ZLWFK�/LQN�3URWRFRO�

• 973��9/$1�7UXQN�3URWRFRO�

• 51'�

• :HOOIOHHW�65%�



�����½��%ULGJH�5RXWHU�,QWHUQHWZRUNLQJ�3URWRFROV

• :HOOIOHHW�%2)/�

• %3'8�

• 333�LQFOXGLQJ�333�0XOWLOLQN��/&3��/45��3$3��&+$3��,3&3��,3;&3�
$7&3��%$3��%$&3��%&3��333�%3'8��&&3��,3Y�&3��61$&3��%9&3�
1%)&3��'1&3��/�)��/�73��(&3��26,1/&3��3373��DQG�6'&3��UHIHU
WR�&KDSWHU�����

• )UDPH�5HOD\��UHIHU�WR�&KDSWHU�����

• &DVFDGH��UHIHU�WR�&KDSWHU�����

• 7LPHSOH[��%5(����UHIHU�WR�&KDSWHU�����

• ,3�RYHU�;�����UHIHU�WR�&KDSWHU�����

• 60'6�';,��UHIHU�WR�&KDSWHU�����



&LVFR�5RXWHU��¾�����

&LVFR�5RXWHU&LVFR�5RXWHU

7KH�&LVFR�FRPSDQ\�SURGXFHV�FRPPXQLFDWLRQV�HTXLSPHQW�VXFK�DV�URXWHUV
DQG�EULGJHV�ZKLFK�XVH�D�SURSULHWDU\�SURWRFRO�KHDGHU��NQRZQ�DV�&LVFR
5RXWHU��WR�WUDQVIHU�/$1�SURWRFROV�YLD�:$1�

&LVFR�5RXWHU·V�GHIDXOW�HQFDSVXODWLRQ�RQ�V\QFKURQRXV�VHULDO�OLQHV�XVHV�+'/&
IUDPLQJ�ZLWK�SDFNHW�FRQWHQWV�DV�GHILQHG�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Address Control Protocol code Information

1 byte 1 byte 2 bytes variable

&LVFR�URXWHU�KHDGHU�VWUXFWXUH

$GGUHVV$GGUHVV

6SHFLILHV�WKH�W\SH�RI�SDFNHW�
�[�) 8QLFDVW�SDFNHWV�
�[�) %URDGFDVW�SDFNHWV�

&RQWURO&RQWURO

$OZD\V�VHW�WR�]HUR�

3URWRFRO�FRGH3URWRFRO�FRGH

6SHFLILHV�WKH�HQFDSVXODWHG�SURWRFRO��7KH�3URWRFRO�&RGH�LV�XVXDOO\�(WKHUQHW
W\SH�FRGHV��KRZHYHU��&LVFR�KDV�DGGHG�VRPH�FRGHV�WR�VXSSRUW�SDFNHW�W\SHV
WKDW�GR�QRW�DSSHDU�LQ�(WKHUQHW�
6WDQGDUG�(WKHUQHW�YDOXHV�LQFOXGH�
�[���� 383�
�[���� ;16�
�[���� ,3�
�[���� &KDRV�
�[���� $53�
�[�%$' 9LQHV�,3�
�[�%$) 9LQHV�(FKR�
�[���� '(&QHW�SKDVH�,9�
�[���� $SROOR�GRPDLQ�
�[���� &LVFR�6/$53�
�[���� '(&�EULGJH�VSDQQLQJ�WUHH�SURWRFRO�
�[���% $SSOH�(WKHU7DON�
�[��)� $SSOH7DON�$53�
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�[���� 1RYHOO�,3;�
&LVFR�VSHFLILF�YDOXHV�LQFOXGH�
�[���� )UDPH�5HOD\�$53�
�[���� ,(((�EULGJH�VSDQQLQJ�SURWRFRO�
�[���� %ULGJHG�(WKHUQHW�������SDFNHW�
�[)()( ,62�&/13�,62�(6�,6�'6$3�66$3�

,QIRUPDWLRQ

+LJKHU�OHYHO�SURWRFRO�GDWD�



&LVFR�65%��¾�����

&LVFR�65%&LVFR�65%

&LVFR�XVHV�D�SURSULHWDU\�KHDGHU�LQ�RUGHU�WR�SDVV�7RNHQ�5LQJ�LQIRUPDWLRQ
RYHU�:$1�OLQHV��7KLV�LV�NQRZQ�DV�6RXUFH�5RXWLQJ�%ULGJLQJ��65%��
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&LVFR�,6/&LVFR�,6/

7KH�,QWHU�6ZLWFK�/LQN�RU�,6/�LV�XVHG�WR�LQWHU�FRQQHFW�WZR�9/$1�FDSDEOH
(WKHUQHW�VZLWFKHV�XVLQJ�WKH�(WKHUQHW�0$&�DQG�(WKHUQHW�PHGLD��7KH
SDFNHWV�RQ�WKH�,6/�OLQN�FRQWDLQ�D�VWDQGDUG�(WKHUQHW��)'',��RU�7RNHQ�5LQJ
IUDPH�DQG�WKH�9/$1�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKDW�IUDPH��6RPH
DGGLWLRQDO�LQIRUPDWLRQ�LV�DOVR�SUHVHQW�LQ�WKH�IUDPH�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Destination address
(5 bytes)

Frame type (1 byte)

User type (1 byte)

Source address
(6 bytes)

Length
(2 bytes)

SNAP LLC
(3 bytes)

HSA
(3 bytes)

Virtual LAN ID (7 bits) BPDU (1)

Index
(2 bytes)

Reserved
(2 bytes)

&LVFR�URXWHU�KHDGHU�VWUXFWXUH

'HVWLQDWLRQ�DGGUHVV'HVWLQDWLRQ�DGGUHVV

7KH�GHVWLQDWLRQ�DGGUHVV�ILHOG�FRQWDLQV�D���E\WH�GHVWLQDWLRQ�DGGUHVV�



&LVFR�,6/��¾�����

)UDPH�W\SH

7KH�IUDPH�W\SH�LQGLFDWHV�WKH�W\SH�RI�IUDPH�WKDW�LV�HQFDSVXODWHG��,Q�WKH�IXWXUH
WKLV�FRXOG�EH�XVHG�WR�LQGLFDWH�DOWHUQDWLYH�HQFDSVXODWLRQV��7KH�IROORZLQJ�7\SH
FRGHV�DUH�GHILQHG�
���� (WKHUQHW
���� 7RNHQ�5LQJ
���� )'',
���� $70

8VHU�W\SH

� 1RUPDO�SULRULW\�
� +LJKHVW�SULRULW\�

6RXUFH�DGGUHVV

6RXUFH�DGGUHVV�RI�WKH�,6/�SDFNHW��,W�VKRXOG�EH�VHW�WR�WKH�������0$&�DGGUHVV
RI�WKH�VZLWFK�SRUW�WUDQVPLWWLQJ�WKH�IUDPH��,W�LV�D����ELW�YDOXH�

/HQJWK

$����ELW�ILHOG�FRQWDLQLQJ�WKH�OHQJWK�RI�WKH�SDFNHW�LQ�E\WHV��QRW�LQFOXGLQJ�WKH
'$��7��8��6$��/(1�DQG�&5&�ILHOGV��7KH�WRWDO�OHQJWK�RI�WKH�ILHOGV�H[FOXGHG
LV����E\WHV�VR�WKH�OHQJWK�ILHOG�LV�WKH�WRWDO�OHQJWK�PLQXV����E\WHV�

+6$

+LJK�ELWV�RI�VRXUFH�DGGUHVV�ILHOG��&RQWDLQV�WKH�XSSHU���E\WHV�RI�WKH�6$�ILHOG�

9LUWXDO�/$1�,'

7KLV�LV�WKH�YLUWXDO�/$1�,'�RI�WKH�SDFNHW��,W�LV�D����ELW�YDOXH�WKDW�LV�XVHG�WR
GLVWLQJXLVK�IUDPHV�RQ�GLIIHUHQW�9/$1V��7KLV�ILHOG�LV�RIWHQ�UHIHUUHG�WR�DV�WKH
FRORU�RI�WKH�SDFNHW�

%3'8�DQG�&'3�LQGLFDWRU

� 1RW�IRUZDUGHG�WR�WKH�&38�IRU�SURFHVVLQJ�
� )RUZDUGHG�WR�WKH�&38�IRU�SURFHVVLQJ�

,QGH[

7KH�LQGH[�ILHOG�LQGLFDWHV�WKH�SRUW�LQGH[�RI�WKH�VRXUFH�RI�WKH�SDFNHW�DV�LW�H[LWV
WKH�VZLWFK��,W�LV�XVHG�IRU�GLDJQRVWLF�SXUSRVHV�RQO\�DQG�PD\�EH�VHW�WR�DQ\
YDOXH�E\�RWKHU�GHYLFHV��,W�LV�D����ELW�YDOXH�DQG�LJQRUHG�LQ�UHFHLYHG�SDFNHWV�

5HVHUYHG

$�UHVHUYHG�ILHOG�
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'5L3'5L3

&LVFR�,RV�5HOHDVH��������7

7KH�&LVFR�'XSOLFDWH�5LQJ�3URWRFRO��'5L3��UXQV�RQ�&LVFR�URXWHUV
DQG�VZLWFKHV�WKDW�VXSSRUW�9/$1�QHWZRUNLQJ�DQG�LV�XVHG�WR�LGHQWLI\
DFWLYH�7RNHQ�5LQJ�9/$1V��$�9/$1�LV�D�ORJLFDO�JURXS�RI�/$1
VHJPHQWV�ZLWK�D�FRPPRQ�VHW�RI�UHTXLUHPHQWV��'5L3�LQIRUPDWLRQ�LV
XVHG�IRU�DOO�URXWHV�H[SORUHU�ILOWHULQJ�DQG�GHWHFWLQJ�WKH�FRQILJXUDWLRQ
RI�GXSOLFDWH�7U&5)V��DFURVV�URXWHUV�DQG�VZLWFKHV��ZKLFK�ZRXOG
FDXVH�D�7U&5)��7RNHQ�ULQJ�&RQFHQWUDWRU�5HOD\�)XQFWLRQ��D�ORJLFDO
JURXSLQJ�RI�SRUWV��WR�EH�GLVWULEXWHG�DFURVV�,6/�WUXQNV��'5L3�VHQGV
DGYHUWLVHPHQWV�WR�D�PXOWLFDVW�DGGUHVV�VR�WKH�DGYHUWLVHPHQWV�DUH
UHFHLYHG�E\�DOO�QHLJKERULQJ�GHYLFHV��7KH�DGYHUWLVHPHQW�LQFOXGHV
9/$1�LQIRUPDWLRQ�IRU�WKH�VRXUFH�GHYLFH�RQO\��7KH�'5L3�GDWDEDVH
LQ�WKH�URXWHU�LV�LQLWLDOL]HG�ZKHQ�75,6/��&LVFR·V�7RNHQ�ULQJ�,QWHU�
6ZLWFK�/LQN��HQFDSVXODWLRQ�LV�FRQILJXUHG��DW�OHDVW�RQH�7U%5)
�7RNHQ�ULQJ�%ULGJH�5HOD\�)XQFWLRQ��D�ORJLFDO�JURXSLQJ�RI�7U&5)V�
LV�GHILQHG�DQG�WKH�LQWHUIDFH�LV�FRQILJXUHG�IRU�65%��6RXUFH�5RXWH
%ULGJLQJ��RU�IRU�URXWLQJ�ZLWK�5,)�

:KHQ�D�VZLWFK�UHFHLYHV�D�'5L3�DGYHUWLVHPHQW�IURP�D�URXWHU��LW
FRPSDUHV�WKH�LQIRUPDWLRQ�LQ�WKH�DGYHUWLVHPHQW�ZLWK�LWV�ORFDO
FRQILJXUDWLRQ�WR�GHWHUPLQH�ZKLFK�7U&5)V�KDYH�DFWLYH�SRUWV�DQG
WKHQ�GHQLHV�DQ\�FRQILJXUDWLRQ�WKDW�ZRXOG�DOORZ�D�7U&5)�WKDW�LV
DOUHDG\�DFWLYH�RQ�DQRWKHU�ER[�WR�EH�FRQILJXUHG�RQ�WKH�ORFDO�VZLWFK�
,I�WKHUH�LV�D�FRQIOLFW�EHWZHHQ���LGHQWLFDO�7U&5)V��DOO�SRUWV�DWWDFKHG
WR�WKH�FRQIOLFWLQJ�7U&5)V�DUH�VKXW�GRZQ�LQ�WKH�VZLWFKHV�DQG�WKH
URXWHU·V�SRUWV�UHPDLQ�DFWLYH��$�'5L3�DGYHUWLVHPHQW�LV�VHQW�HYHU\���
VHFRQGV�E\�WKH�URXWHU�

'5L3�LV�DVVLJQHG�WKH�&LVFR�+'/&�SURWRFRO�W\SH�YDOXH��[������$�&LVFR
SURSULHWDU\�61$3�YDOXH�LV�XVHG��7KH�IROORZLQJ�ILHOGV�DSSHDU�LQ�WKH�VWUXFWXUH�

9HUVLRQ9HUVLRQ

7KH�YHUVLRQ�QXPEHU�

&RGH&RGH

7KH�FRGH�QXPEHU�



'5L3��¾�����

9/$1�LQIR�FRXQW

7KH�QXPEHU�RI�9/$1�LQIRUPDWLRQ�HOHPHQWV�

9/$1������9/$1����

9DULRXV�9/$1�LQIRUPDWLRQ�HOHPHQWV�



�����½��%ULGJH�5RXWHU�,QWHUQHWZRUNLQJ�3URWRFROV

&'3&'3

7KH�&LVFR�'LVFRYHU\�3URWRFRO��&'3��LV�D�SURWRFRO�IRU�GLVFRYHULQJ�GHYLFHV
RQ�D�QHWZRUN��(DFK�&'3�FRPSDWLEOH�GHYLFH�VHQGV�SHULRGLF�PHVVDJHV�WR�D
ZHOO�NQRZQ�PXOWLFDVW�DGGUHVV��'HYLFHV�GLVFRYHU�HDFK�RWKHU�E\�OLVWHQLQJ�DW
WKDW�DGGUHVV�

&'3�RSHUDWLRQ�FDQ�EH�HQDEOHG�RU�GLVDEOHG�RQ�WKH�)DVW+XE�WKURXJK�WKH
REMHFW�FGS,QWHUIDFH(QDEOH��:KHQ�HQDEOHG��WKH�QHWZRUN�PDQDJHPHQW
PRGXOH��100��6103�DJHQW�GLVFRYHUV�QHLJKERULQJ�GHYLFHV�DQG�EXLOGV�LWV
ORFDO�FDFKH�ZLWK�LQIRUPDWLRQ�DERXW�WKHVH�GHYLFHV��$�PDQDJHPHQW
ZRUNVWDWLRQ�FDQ�UHWULHYH�WKLV�FDFKH�E\�VHQGLQJ�6103�UHTXHVWV�WR�DFFHVV�WKH
&'3�0,%�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Version TTL Checksum TLV Type

1 byte 2 bytes 2 bytes variable 2 bytes

&'3�KHDGHU�VWUXFWXUH

9HUVLRQ9HUVLRQ

7KH�YHUVLRQ�RI�WKH�SURWRFRO�

77/77/

7LPH�IRU�WKLV�IUDPH�WR�OLYH�

&KHFNVXP&KHFNVXP

&KHFNV�YDOLGLW\�RI�SUHYLRXV�ILHOGV�

7/97/9

&RQWDLQV�D�W\SH��OHQJWK�DQG�YDOXH�ILHOG�

7\SH7\SH

� 'HYLFH�,'�
� $GGUHVV�
� 3RUW�,'�
� &DSDELOLWLHV�
� 9HUVLRQ�
� 3ODWIRUP�
� ,3�3UHIL[�



',6/��¾�����

',6/',6/

'\QDPLF�,QWHU�6ZLWFK�/LQN�SURWRFRO��',6/��V\QFKURQL]HV�WKH�FRQILJXUDWLRQ
RI�WZR�LQWHUFRQQHFWHG�)DVW�(WKHUQHW�LQWHUIDFHV�LQWR�DQ�,6/�WUXQN��',6/
PLQLPL]HV�9/$1�WUXQN�FRQILJXUDWLRQ�SURFHGXUHV�EHFDXVH�RQO\�RQH�HQG�RI�D
OLQN�QHHGV�WR�EH�FRQILJXUHG�DV�D�WUXQN��',6/�LV�D�&LVFR�SURWRFRO�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Version TLV Type

1 byte variable 2 bytes

',6/�KHDGHU�VWUXFWXUH

9HUVLRQ9HUVLRQ

7KH�YHUVLRQ�RI�WKH�SURWRFRO�

7/97/9

&RQWDLQV�D�W\SH��OHQJWK�DQG�YDOXH�ILHOG�

7\SH7\SH

� 0DQDJHPHQW�'RPDLQ�1DPH�
� 6WDWXV�)LHOG�
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973973

7KH�9/$1�7UXQN�3URWRFRO��973��SURYLGHV�IRU�HDFK��URXWHU�RU�/$1�
VZLWFK��GHYLFH�WR�WUDQVPLW�DGYHUWLVHPHQWV�LQ�IUDPHV�RQ�LWV�WUXQN�SRUWV��7KHVH
DGYHUWLVHPHQW�IUDPHV�DUH�VHQW�WR�D�PXOWLFDVW�DGGUHVV�WR�EH�UHFHLYHG�E\�DOO
QHLJKERULQJ�GHYLFHV��EXW�WKH\�DUH�QRW�IRUZDUGHG�E\�QRUPDO�EULGJLQJ
SURFHGXUHV���6XFK�DQ�DGYHUWLVHPHQW�OLVWV�WKH�VHQGLQJ�GHYLFH·V�PDQDJHPHQW
GRPDLQ��LWV�FRQILJXUDWLRQ�UHYLVLRQ�QXPEHU��WKH�9/$1V�ZKLFK�LW�NQRZV
DERXW��DQG�FHUWDLQ�SDUDPHWHUV�IRU�HDFK�NQRZQ�9/$1��%\�KHDULQJ�WKHVH
DGYHUWLVHPHQWV��DOO�GHYLFHV�LQ�WKH�VDPH�PDQDJHPHQW�GRPDLQ�OHDUQ�DERXW�DQ\
QHZ�9/$1V�QRZ�FRQILJXUHG�LQ�WKH�WUDQVPLWWLQJ�GHYLFH��8VLQJ�WKLV�PHWKRG�
D�QHZ�9/$1�QHHGV�WR�EH�FUHDWHG�RU�FRQILJXUHG�RQ�RQO\�RQH�GHYLFH�LQ�WKH
PDQDJHPHQW�GRPDLQ��DQG�WKH�LQIRUPDWLRQ�LV�DXWRPDWLFDOO\�OHDUQHG�E\�DOO�WKH
RWKHU�GHYLFHV�LQ�WKH�VDPH�PDQDJHPHQW�GRPDLQ��973�LV�D�&LVFR�SURWRFRO�

7KH�IRUPDW�RI�WKH�973�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Version Type

1 byte 1 byte

973�SDFNHW�VWUXFWXUH

9HUVLRQ9HUVLRQ

7KH�YHUVLRQ�RI�WKH�SURWRFRO�

7\SH7\SH

� 6XPPDU\��$GYHUW�0HVVDJH�
� 6XEVHW��$GYHUW�0HVVDJH�
� $GYHUW�5HTXHVW�0HVVDJH�



51'��¾�����

51'51'

51'�/D\HU���5RXWHU�3DFNDJH�'HVFULSWLRQ�������������

7KH�51'�FRPSDQ\�SURGXFHV�FRPPXQLFDWLRQV�HTXLSPHQW�VXFK�DV�URXWHUV
DQG�EULGJHV��7KH�FRPSDQ\�XVHV�D�SURSULHWDU\�SURWRFRO�KHDGHU��NQRZQ�DV
51'��WR�WUDQVIHU�/$1�SURWRFROV�YLD�:$1�

7KH�VWUXFWXUH�RI�WKH�51'�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

8 16 bits

MPCC

Destination bridge ID Destination bridge entity

Source bridge ID Source bridge entity

Message broadcast ID Message broadcast bridge

Cost

Routing flag Link count

Data length

51'�KHDGHU�VWUXFWXUH

03&&03&&

6SHFLILHV�QRUPDO�FDVH�RU�VZDS�E\WHV�FDVH�

'HVWLQDWLRQ�EULGJH�,''HVWLQDWLRQ�EULGJH�,'

6SHFLILHV�WKH�W\SH�RI�PHVVDJH�
�[)� ,3;�URXWHU�PHVVDJH�
�[)� '(&QHW�URXWHU�PHVVDJH�
�[)� ,3�URXWHU�PHVVDJH�
�[)� 75(�PDQDJHPHQW�PHVVDJH�
�[)� (7(�PDQDJHPHQW�PHVVDJH�
�[)% 5RXWLQJ�PHVVDJH�EULGJH�,'�
�[)& 7KLV�EULGJH�HQWLW\�
�[)' &KDQQHO�VWDWXV�PHVVDJH�
�[)( &RPPRQ�/$1�EULGJH�,'�
�[)) %URDGFDVW�EULGJH�,'�
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'HVWLQDWLRQ�EULGJH�HQWLW\

9DOXH�RI�WKH�HQWLW\�
�[�) /$1�EURDGFDVW�HQWLW\�
�[�� 6PDS�HQWLW\�
�[�� 5HPO�HQWLW\�
�[�) &��UHPO�HQWLW\�
�[�� 56����UHP�HQWLW\�

6RXUFH�EULGJH�,'

5HIHU�WR�GHVWLQDWLRQ�EULGJH�,'�DERYH�

6RXUFH�EULGJH�HQWLW\

5HIHU�WR�GHVWLQDWLRQ�EULGJH�HQWLW\�DERYH�

0HVVDJH�EURDGFDVW�,'

� 3RLQW�WR�SRLQW�

0HVVDJH�EURDGFDVW�EULGJH

� 3RLQW�WR�SRLQW�

&RVW

$FFXPXODWHG�FRVW�

5RXWLQJ�IODJ

5RXWLQJ�DWWULEXWHV�

/LQN�FRXQW

&RXQW�RI�URXWHU�KRSV�

'DWD�OHQJWK

/HQJWK�RI�WKH�GDWD�LQ�E\WHV��VZDSSHG��



:HOOIOHHW�65%��¾�����

:HOOIOHHW�65%:HOOIOHHW�65%

:HOOIOHHW��ZKLFK�LV�NQRZQ�WRGD\�DV�%D\�1HWZRUNV��LV�D�PDQXIDFWXUHU�RI
URXWHUV�DQG�EULGJHV��7KH\�XVH�D�SURSULHWDU\�KHDGHU�LQ�RUGHU�WR�SDVV�7RNHQ
5LQJ�LQIRUPDWLRQ�RYHU�:$1�OLQHV��7KLV�LV�NQRZQ�DV�6RXUFH�5RXWLQJ
%ULGJLQJ��65%��

Destination Source Route information LLC

6 bytes 6 bytes variable & optional variable

:HOOIOHHW�65%�VWUXFWXUH

'HVWLQDWLRQ'HVWLQDWLRQ

7KH�DGGUHVV�VWUXFWXUH�LV�DV�IROORZV�

I/G U/L Address bits

:HOOIOHHW�GHVWLQDWLRQ�DGGUHVV�VWUXFWXUH

,�* ,QGLYLGXDO�JURXS�DGGUHVV�PD\�EH�
� ,QGLYLGXDO�DGGUHVV�
� *URXS�DGGUHVV�

8�/ 8QLYHUVDO�ORFDO�DGGUHVV�PD\�EH�
� 8QLYHUVDOO\�DGPLQLVWHUHG�
� /RFDOO\�DGPLQLVWHUHG�

6RXUFH6RXUFH

7KH�DGGUHVV�VWUXFWXUH�LV�DV�IROORZV�

RII I/G Address bits

:HOOIOHHW�VRXUFH�DGGUHVV�VWUXFWXUH

5,, 5RXWLQJ�LQIRUPDWLRQ�LQGLFDWRU�
� 5,�DEVHQW�
� 5,�SUHVHQW�

,�* ,QGLYLGXDO�JURXS�DGGUHVV�
� *URXS�DGGUHVV�
� ,QGLYLGXDO�DGGUHVV�
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5RXWH�LQIRUPDWLRQ

7KH�VWUXFWXUH�LV�DV�IROORZV�

RI Field
RC Field RD Fields

RT LTH D LF r RD1 RD2 … RDn

3 5 1 6 1 16 16 16 bits
Length in LTH Field

:HOOIOHHW�URXWH�LQIRUPDWLRQ�VWUXFWXUH

5& 5RXWLQJ�FRQWURO�����ELWV��

5'Q 5RXWH�GHVFULSWRU�

57 5RXWLQJ�W\SH�

/7+ /HQJWK�

' 'LUHFWLRQ�ELW�

/) /DUJHVW�IUDPH�

U 5HVHUYHG�



:HOOIOHHW�%2)/��¾�����

:HOOIOHHW�%2)/:HOOIOHHW�%2)/

7KH�:HOOIOHHW�%UHDWK�RI�/LIH��%2)/��SURWRFRO�LV�XVHG�DV�D�OLQH�VHQVLQJ
SURWRFRO�RQ�

• (WKHUQHW�/$1V�WR�GHWHFW�WUDQVPLWWHU�MDPV�

• 6\QFKURQRXV�OLQHV�UXQQLQJ�:)/7�67'�SURWRFROV�WR�GHWHUPLQH�LI�WKH�OLQH
LV�XS�

• 'LDO�EDFNXS�333�OLQHV�

7KH�IUDPH�IRUPDW�RI�:HOOIOHHW�%2)/�LV�VKRZQ�IROORZLQJ�WKH�(WKHUQHW
KHDGHU�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Destination Source 8102 PDU Sequence Padding

6 6 2 4 4 n bytes
Ethernet Header

:HOOIOHHW�%2)/�VWUXFWXUH

'HVWLQDWLRQ'HVWLQDWLRQ

��E\WH�GHVWLQDWLRQ�DGGUHVV�

6RXUFH6RXUFH

��E\WH�VRXUFH�DGGUHVV�

��������

(WKHU7\SH���[�����IRU�:HOOIOHHW�%2)/�IUDPHV��

3'83'8

3'8�ILHOG�QRUPDOO\�HTXDOV��[����������EXW�PD\�HTXDO��[���������LQ�VRPH
QHZ�UHOHDVHV�RQ�V\QFKURQRXV�OLQNV�

6HTXHQFH6HTXHQFH

��E\WH�VHTXHQFH�ILHOG�LV�DQ�LQFUHPHQWDO�FRXQWHU�

3DGGLQJ3DGGLQJ

3DGGLQJ�WR�ILOO�RXW�WKH�IUDPH�WR����E\WHV�
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%3'8%3'8

,(((������'����������,(((������3����

%ULGJH�3URWRFRO�'DWD�8QLW��%3'8��LV�WKH�,(((������G�0$&�%ULGJH
0DQDJHPHQW�SURWRFRO�ZKLFK�LV�WKH�VWDQGDUG�LPSOHPHQWDWLRQ�RI�673
�6SDQQLQJ�7UHH�3URWRFRO���,W�XVHV�WKH�673�DOJRULWKP�WR�LQVXUH�WKDW�SK\VLFDO
ORRSV�LQ�WKH�QHWZRUN�WRSRORJ\�GR�QRW�UHVXOW�LQ�ORJLFDO�ORRSLQJ�RI�QHWZRUN
WUDIILF��8VLQJ�RQH�EULGJH�FRQILJXUHG�DV�URRW�IRU�UHIHUHQFH��WKH�%3'8
VZLWFKHV�RQH�RI�WZR�EULGJHV�IRUPLQJ�D�QHWZRUN�ORRS�LQWR�VWDQGE\�PRGH��VR
WKDW�RQO\�RQH�VLGH�RI�D�SRWHQWLDO�ORRS�SDVVHV�WUDIILF��%\�H[DPLQLQJ�IUHTXHQW
�����G�FRQILJXUDWLRQ�XSGDWHV��D�EULGJH�LQ�WKH�VWDQGE\�PRGH�FDQ�VZLWFK
DXWRPDWLFDOO\�LQWR�WKH�IRUZDUG�PRGH�LI�WKH�RWKHU�EULGJH�IRUPLQJ�WKH�ORRS
IDLOV�

7KH�VWUXFWXUH�RI�WKH�&RQILJXUDWLRQ�%3'8�LV�VKRZQ�LQ�WKH�IROORZLQJ
LOOXVWUDWLRQ�

Octets

Protocol identifier 1-2

Protocol version identifier 3

BPDU type 4

Flags 5

Root identifier 6-13

Root path cost 14-17

Bridge identifier 18-25

Port identifier 26-27

Message age 28-29

Max age 30-31

Hello time 32-33

Forward delay 34-35

&RQILJXUDWLRQ�%3'8�VWUXFWXUH

3URWRFRO�LGHQWLILHU3URWRFRO�LGHQWLILHU

,GHQWLILHV�WKH�VSDQQLQJ�WUHH�DOJRULWKP�DQG�SURWRFRO�

3URWRFRO�YHUVLRQ�LGHQWLILHU3URWRFRO�YHUVLRQ�LGHQWLILHU

,GHQWLILHV�WKH�SURWRFRO�YHUVLRQ�



%3'8��¾�����

%3'8�W\SH

,GHQWLILHV�WKH�%3'8�W\SH���������� &RQILJXUDWLRQ���������� 7RSRORJ\
FKDQJH�QRWLILFDWLRQ��)RU�WKH�ODWHU�W\SH��QR�IXUWKHU�ILHOGV�DUH�SUHVHQW�

)ODJV

%LW���LV�WKH�7RSRORJ\�&KDQJH�$FNQRZOHGJHPHQW�IODJ�
%LW���LV�WKH�7RSRORJ\�&KDQJH�IODJ�

5RRW�SDWK�FRVW

8QVLJQHG�ELQDU\�QXPEHU�ZKLFK�LV�D�PXOWLSOH�RI�DUELWUDU\�FRVW�XQLWV�

%ULGJH�LGHQWLILHU

8QVLJQHG�ELQDU\�QXPEHU�XVHG�IRU�SULRULW\�GHVLJQDWLRQ��OHVVHU�QXPEHU
GHQRWHV�WKH�EULGJH�RI�WKH�KLJKHU�SULRULW\��

3RUW�LGHQWLILHU

8QVLJQHG�ELQDU\�QXPEHU�XVHG�DV�SRUW�SULRULW\��OHVVHU�QXPEHU�GHQRWHV�KLJKHU
SULRULW\��

0HVVDJH�DJH��0D[�DJH��+HOOR�WLPH��)RUZDUG�GHOD\

7KHVH�DUH���WLPHU�YDOXHV�HQFRGHG�LQ���RFWHWV��(DFK�UHSUHVHQWV�DQ�XQVLJQHG
ELQDU\�QXPEHU�PXOWLSOLHG�E\�D�XQLW�RI�WLPH�RI�������RI�D�VHFRQG��7KXV�WLPHV
UDQJH�IURP���WR�����VHFRQGV�

%3'8�GHFRGH
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